ABSTRACT. Burns cause different impacts on the individual life. Many are the problems faced by survivors, such as hypermetabolism that may persist years after the event. The aim was to assess aerobic capacity, level of physical activity and pain in adult burn victims after hospital discharge. This is a descriptive, cross-sectional study. Participants (n = 60) were adult victims of moderate to severe burns, evaluated by six-minute walk test (6MWT), Pain Scale and International Physical Activity Questionnaire (IPAQ). We applied Student's t-test for independent samples and Mann-Whitney test for comparisons between medium and large burned; Chi-square test to compare the level of physical activity. Large burned (73%) patients prevailed among the 60 participants; there was a statistically significant trend in the distance predicted between groups (p = 0.066), with no change in performance of the aerobic capacity. 60% reported physical activity practice at least three times a week: walking, cycling and soccer. As for the level of pain, 40% reported moderate to severe persistent pain, even after complete healing of wounds. Most participants showed aerobic capacity within the normal range, despite the high body mass index reported, they reported doing physical activities of moderate intensity.
Introduction
Every year, worldwide, about eleven million people are affected by severe burns requiring hospital admission (World Health Organization [WHO], 2008) . In Brazil, this value is close to one million people, of these, 200,000 are treated in emergency services and 40,000 are hospitalized (Vale, 2005) . Victims require intensified and specialized multidisciplinary care, usually longlasting, which can cause strong economic impact (Silva, Almeida, Souza, & Costa, 2008) .
With the advancement of medicine and more specialized centers for treatment of burn patients, the mortality of burn victims has decreased in recent decades (Brusselaers et al., 2005; Ullrich, Askay, & Patterson, 2009) . Over the past 50 years, the team of professionals has changed the focus of treatment, moving from survival to rehabilitation, in order to return the patients to society with functional capacity and quality of life (Mackey et al., 2009) . These survivors are faced with a wide range of physical and psychosocial disadvantages, affecting all aspects of human life (Vale, 2005; Piccolo, 2002) , requiring a careful process of rehabilitation to maximize recovery after hospital discharge (Farrell, Gamelli, Aleem, & Sinacore, 2008; Richard et al., 2009) .
Systemic metabolic response immediately after a burn leads to a state of hypermetabolism, which can persist for up to twelve months after the initial event (Hart et al., 2000) . Changes such as muscle loss, weakness, contractures (Hart et al., 2000; Diego et al., 2013) , decreased joint mobility, sensory changes, hypertrophic scarring (Ripper, Renneberg, Landmann, Weigel, & Germann, 2009) , and psychological symptoms, stress, depression (Baur, Hardy, & Van Dorsten, 1998) lead to limitation of the functional and physical activities (Hart et al., 2000; Diego et al., 2013; Baur et al., 1998; Parry, Walker, Niszczak, Palmieri, & Greenhalgh, 2010) . The benefits of physical activity in healthy subjects are numerous; for those who suffered burns, physical activity is essential at all stages of rehabilitation (Baldwin & Li, 2013) . In a study conducted at Shiners Hospital, it was observed that the practice of supervised physical activity, in addition to improve lung function, contributed to the decrease of need for reconstructive surgeries (Celis, Suman, Huang, Yen, & Herndon, 2013) .
Pain is another serious problem for the survivor, may persist for several months to years after the burn (Ullrich et al., 2009; Choinière, 1994) . Lung function may also be impaired, resulting in decreased aerobic capacity remaining so for long periods (Grisbook et al., 2012) . The impact on the cardiovascular system is known, with increase in cardiac output and the minute ventilation (Johnson, 1994) ; heart rate may be elevated for up to two years after the initial event (Jeschke et al., 2008) .
The complete recovery of this individual is slow and there are important care that cannot be neglected so that they can return to their functional, physical and professional activities as early as possible (Farrell et al., 2008; Richard et al., 2009 ). Given the lack of studies on burns and the consequences in Brazil, as well as the high incidence of this event, worldwide, the study has scientific relevance, providing subsidies for the development of future population education policies aiming to prevent burns.
The aim of this study was to evaluate the aerobic capacity, the level of physical activity and pain in adult burn victims after hospital discharge, comparing the characteristics according to the severity of the injury.
Material and methods

Type of study
This is a descriptive, cross-sectional study with exploratory character and quantitative methodology approved by the Research Ethics Committee of the State University of Londrina (UEL), Londrina, state of Paraná (Opinion 104/2013).
Study location, period and population
The evaluations were performed at the outpatient clinic of the Center for Burn Treatment of University Hospital of Londrina (CTQ/HU/UEL), from October 2013 to July 2014. The CTQ/HU/UEL has twelve ward beds, six for intensive care, besides an operating room and a clinic for reassessment after discharge. It receives patients from the entire state of Paraná, cities near the border of the states of São Paulo and Santa Catarina and to the Paraguayan border. Because it is a Reference Center, only patients with moderate to severe burns are admitted to the hospital. Individuals with second-degree burn, 10 to 20% total burns surface area (TBSA), or with thirddegree burn and up to 10% TBSA; severe or extensive burns were those above 20% TBSA with second degree burns or over 10% with deep third burn, as well as inhalation injuries and electrical burns, regardless of TBSA (Johnson, 1994) . A convenience sample (n = 60) was obtained from the selection of adults (20-59 years), through the collection of data referring to patients admitted to the CTQ/HU/UEL diagnosed with burns, in the period from 01/10/2011 to 31/01/2014 and who attended the outpatient clinic return.
Inclusion and exclusion criteria
Participants were adults, victims of moderate to severe burns; with minimum of six months and a maximum of two years after hospital discharge; aged 20-59 years, of both sexes; who remained standing unassisted and understood simple verbal commands; who agreed to participate in and signed the free and informed consent. We excluded those who died. Procedure for data collection
Sample characterization
We conducted a survey of the medical records and the database of the physical therapy team of CTQ/HU/UEL, including socioeconomic information (gender, age, education, social class); related to the burn (etiology, reason, site of occurrence, extent, depth and severity of the burn, inhalation injury) and data of hospital stay and the time after discharge. Information related to outpatient physical therapy and use of orthosis/garments after hospital discharge was collected on the assessment day.
Anthropometric data
Determination of anthropometric data and body mass index (BMI) was made with the aid of a biometric scale (Balmak ® , serial number 1.181.907-8, manufacture year 2005) with the individual barefoot and wearing minimal clothing, in the upright position and head in the midline. Body mass was obtained in kilograms (kg) and height in meters (m). BMI resulted from the calculation of dividing body weight by height squared (Willett, 1998).
Six-minute walk test (6MWT)
Aerobic capacity was measured by the 6MWT and the participants performed two tests with an interval between them, according to the recommendations of the American Thoracic Society (ATS, 2002) . The subjects walked for six minutes in a corridor of 30 meters and the starting and the end point was delimited by plastic cones; the examiner informed the participants the time to complete the six minutes and used standard incentive sentences (ATS, 2002) during the test. The examiners were previously trained physical therapists, the same examiner performed both tests and did not walk along with individuals.
The following variables were checked before and after the 6MWT: peripheral O 2 saturation (SpO2) by pulse oximetry (Pulse Oximeter More Fitness MF-415), heart rate (HR), blood pressure (digital pressure meter OMRON), result of the modified Borg scale (Borg, 1982) for dyspnea and fatigue in the legs.
The longest distance was considered for the analysis. For calculating the predicted distance, we used the following formula according to Britto et al. (2013) . The IPAQ short form, originally presented in several languages, including in Portuguese, dismissing translation (Craig et al., 2003) , was validated in Brazil by Pardine et al. (2001) . It was applied on the assessment day and aimed to measure the level of physical activity of the participants, in the previous two weeks, through the investigation on the practice of sports and games, activities at home, at work and in leisure time, including time in sedentary activities like watching television (Pardine et al., 2001) . For data analysis, we used the consensus between the Center for Physical Fitness Laboratory Studies of São Caetano do Sul and the Center for Disease Control (CDC, 2002) , in Atlanta, classifying them into four categories: very active, active, irregularly active and sedentary (Pardine et al., 2001 ).
Pain assessment
The Visual Analogue Scale (VAS) associated with Visual Numerical Scale (EVN), consists of a visual analogue line, 100 mm in length, which represents the painful experience of the patient at the time of evaluation, in which the higher the value the greater the intensity of pain (Collins, Moore, & McQuay, 1997) , zero being the absence of pain, from one to three, mild pain, four to seven, moderate pain, eight to nine, severe pain and 10, excruciating pain (Hospital Israelita Albert Einstein, 2010) . This scale was applied on the assessment day, the subject was asked about the presence or absence of pain, and if positive, pointed in the scale the intensity level of the pain and the affected region.
Statistical analysis
The statistical analysis was performed using GraphPad Prism 6.0. Data normality was checked by the Shapiro-Wilk test. Data were expressed as median and interquartile range (25 -75%) for data without normal distribution, and as mean and standard deviation for data with normal distribution. We used the Mann-Whitney test and Student's t-test for independent samples to compare groups according to the severity of the injury. The Chi-square test with Yates correction was used to compare the level of physical activity between medium and large-burned groups. The power of the sample was calculated using the Power and Sample Size program, considering α = 0.05, n = 16, m = 2.75, σ = 49.71, δ = 34. The significance level was 5 %.
Results
During the study period, 288 adult burn victims were hospitalized. Among them, 49 died, 27 were not included, 10 refused to participate in and 104 by loss of contact (no return for evaluation and/or unsuccessful telephone contact). In this way, 60 patients were evaluated, as can be seen in Figure 1 . Individuals were assessed about nine months after hospital discharge, ranging from the minimum of six months up to 24 months; period in which most of the metabolic changes return to normal. There was a predominance of men (60%); 34 subjects (57%) were overweight, with a mean BMI of 26.5 ± 5.1 kg m -2 ; large burned represented the most evaluated individuals with 44 (73%) patients and medium burned were represented by 16 (27%) individuals. The length of stay ranged from two to 134 days with a median of 24 days (14-39). Fire was the main etiological agent, independent of the severity of the injuries; the events that caused the burn mostly were domestic accident followed by work accidents (Table 1) .
As for the need for mechanical ventilation, only 20% of those evaluated needed this life support during the hospital stay; and only 3 (5%) were diagnosed with inhalation injury. With respect to care after hospital discharge, such as outpatient physical therapy and the use of compression garment, the vast majority of participants followed the guidelines recommended by the team.
The most affected areas were the upper limbs (82%) followed by the head, face and/or neck. With regard to pain, 31 (52%) participants reported pain, 28 were large burned and only three, medium burned. Fourteen (45%) reported the pain caused limitations of functional activities. The location of the pain, prevailed pain in the upper limbs (69%), followed by the lower limbs (42%) ( Table 2) . Considering the intensity of pain, a statistically significant difference (p = 0.007) was detected between the groups. Before the burning, 52 worked, of these 36 (69%) were able to return to work activities, but 16 (31%) patients were unable to return until the assessment day. All those who could not return to work were large burned.
As to the level of physical activity, most participants were performing physical activities in the last two weeks, 36 lay in the range of active and/or very active (60%). As for the time of the activities, the median of walk was 100 minutes, 120 minutes for moderate activity and for more vigorous activities, zero (0-45) minutes (Table 3 ). Although they are performing physical activities, it is noteworthy that 57% of the individuals were classified between overweight and class I and II obesity. Table 4 shows the values of the 6MWT variables; all participants tolerated the test and none of them interrupted the test before completing the six minutes. The average distance of the 6MWT was 548 ± 60 m; only four participants did not reach 80%, three large burned and one medium burned. There was a statistical trend in the performance of the 6MWT between groups (p = 0.066) with an average of 573 ± 50 m traveled to the medium burned group and 539 ± 75 m for the large burned group (Table 4) .
Discussion
This study evaluated the aerobic capacity, the level of physical activity and pain after discharge comparing the performance according to the injury severity. There was no difference between groups in the level of physical activity, or the time of activity performed weekly. There was a statistical trend (p = 0.066) for 6MWT, only four participants did not reach the 80% the predicted distance. As for the level of pain, 40% reported moderate to severe persistent pain, even after complete healing of wounds.
Although the epidemiological data of burn victims vary greatly from one country to another, some data in this study are similar to the national and international literature, such as male predominance (Gawryszewski et al., 2012; Van Loey et al., 2011; Vendrusculo, Balieiro, Echevarría-Guanilo, Farina Junior & Rossi, 2010) , aged between 20 and 40 years (Dyster-Aas, Kildal, & Willebrand, 2007; Jarrett, McMahon, & Stiller, 2008; Theodorou, Xu, Weinand, Perbix, & Maegele, 2013) , low level of education (Gawryszewski et al., 2012; Ringo & Chilonga, 2014) , fire as the main etiological agent (Jarrett et al., 2008; Ricci et al., 2014) , the home and the workplace as the places of higher frequency of occurrence (Ricci et al., 2014; Papp & Haythornthwaite, 2014; Elsherbiny, Salem, El-Sabbagh, Elhadidy, & Eldeen, 2011) . The TBSA < 10% was the most prevalent and for the burned areas, Peck (2012) points out that the upper body is more susceptible and upper limbs are the most affected (Jarrett et al., 2008; Ringo & Chilonga, 2014) . On electrical burns, Sun et al. (2012) revealed that 75% point of entry of the burn was the upper limbs. The small number of inhalation injury in the study population can be explained by the difficulty in diagnosing the inhalation injury at the study center, which has only a single bronchoscope for the whole hospital, hindering the examination by the team of thoracic surgery; beyond the small sample size.
The average hospital stay worldwide ranged from 21.6 (Van Loey et al., 2011) to 89.0 (Brych et al., 2001 ) days and can be attributed to extension of burns (Ricci et al., 2014) . Sierra-Zúñiga, CastroDelgado, Caicedo-Caicedo, Merchán-Galvis and Delgado-Noguera (2013) report that the stay time is directly associated with the depth and severity of burns; besides depending on the etiological agent, for example, electrical burns require longer hospital stay due to greater complexity. The median found was 24 (14-39) days, with a minimum of two and a maximum of 134 days, similarly to that registered by Smailes, Engelsman and Dziewulski (2013) .
As in previous studies (Brych et al., 2001; Esselman et al., 2007) , most of the patients who were working before the burning event returned to work successfully, as in the present study, where 69% returned to work. Esselman et al. (2007) found that the barriers to return to work are diverse, resulting not only from burns, but also from physical and psychological limitations. Mackey et al. (2009) report that the pain is a major reason for not returning to work. In addition to pain, the authors also cite the severity of burns, amputation of toes and upper limbs, and hypertrophic scarring that limit the movements. The 16 individuals who were unable to return to work had severe burns, referred pain and were still in the rehabilitation process.
Pain is another problem that accompanies the survivor even after complete healing of wounds (Ullrich, 2009) ; studies (Choinière, 1994; Dauber, Osgood, Breslau, Vernon & Carr, 2002) indicate that the pain can persist for years after the burning event. Dauber et al. (2002) report that the pain can interfere with functional activities in almost half of the survivors; similarly to the findings of this survey, in which 45% of subjects with pain had limitations in their lives.
Moreover, the physical deconditioning caused by the combination of different factorsm such as changes in metabolism, long bedridden period, frequent surgeries, medications and psychological problems (Esselman et al., 2007; Disseldorp, Nieuwenhuis, Van Baar, & Mouton, 2011) . Baldwin and Li (2013) argue that walking is the most frequently performed activities, as a form of affordable and practical aerobic activity.
The systemic metabolic response immediately after the burning that leads to hypermetabolism impacts on the cardiovascular system (Johnson, 1994; Ogunbileje et al., 2016; Benjamin, Andersen, Herndon, & Suman, 2015) , and it may persist for up to twelve months after the initial event (Hart et al., 2000) . Furthermore, there is evidence that heart rate can remain elevated for two years post-burn (Jeschke et al., 2008) .
In the present study, we observed changes in diastolic and systolic pressures after the 6MWT, with statistically significant differences between the medium and larged burned groups, but we cannot affirm that this variation is due to the severity of the injury.
In relation to the assessment of the aerobic capacity, the 6MWT is used mainly in patients with chronic lung disease and the test was chosen based on qualities as simplicity, practicality, easy to perform and highly reproducible in clinical practice (Vilaró, Resqueti, & Fregonezi, 2012) . In this study, the vast majority of participants reached the predicted distance, i.e, they have aerobic conditioning within the normal range, according to Holland et al. (2014) . Similarly, Stockton, Davis, Brown, Boots, & Paratz (2012) verified that most subjects evaluated reached normal response. There was a statistical trend as for the distance traveled (6MWD) between medium and large burned groups (p = 0.066), a result that can be explained by the power of the sample of 63%.
Still, there was a high rate of overweight and class I and II obesity, after hospital discharge, with mean BMI of 26.5 ± 5.1 kg m -2 , as noticed by Theodorou et al. (2013) . The only study available comparing functional results in obese and nonobese individuals shows that BMI can contribute to the lower functional scores (Farrell et al., 2008) , but there is a need for studies that explain the reasons that lead to weight gain in patients after a burn.
Limitations of this study relate to sample size and subjective evaluation of physical activity by the IPAQ questionnaire. It is suggested a multicenter study, with objective assessment of physical activity in the future.
Conclusion
After hospital discharge, most participants adult victims of moderate to severe burns show aerobic capacity for exercise practice within the normal range, performing activities such as walking and have significant pain, some impairing the execution of daily tasks.
